CHAPTER IL

THEORY OF THE EMISSION OF ELECTRONS FROM HOT BODIES.
THERMODYNAMICAL CONSIDERATIONS.

THE experiments recorded in the last chapter, and others to
be described later, show that electrons are continually being
emitted by hot solids even in a good vacuum. Consider the
case of a hot solid or liquid, whose vapour pressure is negli-
gible, contained in an exhausted vessel whose walls are in-
sulators of electricity, the whole system being maintained at a
uniform temperature T. Then there will be an accumulation
of electrons in the vacuous space arising from the emission re-
ferred to. This accumulation will not go on indefinitely be-
cause some of the electrons, on account of their heat motion,
will always be returning to the hot body from which they
started. In consequence of these two processes a balance will
ultimately be established when as many electrons return to the
hot body as are emitted from it in any given interval. In this
steady state there will be a definite number> per unit volume,
on the average, in the vacuous enclosure, and they will exert
a definite pressure p. If the enclosure is provided with a
cylindrical extension in which an insulating piston can move
backwards and forwards, this pressure p can be made to do
work against an external force. For simplicity we may sup-
pose that the walls of the enclosure and the cylinder and
piston do not emit any appreciable number of electrons at the
temperature under consideration. They are to be regarded
simply as geometrical boundaries impervious to electrons.

The relation between the pressure of these electrons and
the temperature of the enclosure can be found by an applica-
tion of the second law of thermodynamics. The advantages
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